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(54) PRODUCTION OF AUTOMOBILE BUMPER 





(57)Abstract: 

PURPOSE: To produce an automobile bumper by incorporating waste bumper material of 
propylene resin for an automobile into the raw material for reuse of the waste material and 
molding the mixture. 

CONSTITUTION: Waste bumber material of propylene resin for an automobile is ground and 
mixed with a thermoplastic polymer composition consisting of 15-35 pts.wt. talc and 100 pts.wt. 
thermoplastic polymer component which consists of an ethylene copolymer and a propylene 
polymer (including a propylene/ethylene block copolymer) and wherein the total of a component 
(A) soluble at 40° C and a component (B) insoluble at 40° C and soluble at 1 10° C is 50-70 
pts.wt., the weight ratio of component A to component B is at most 0.5:1, and the amount of a 
) component (C) insoluble at 1 10° C is 50-30 pts.wt. in the fractionation with o-dichlorobenzene 
at a weight ratio of the waste material to the polymer composition of 1:(0.1 to 3), and the 
mixture is molded to give an automobile bumper. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Grind the scrap wood of the propylene resin bumper for automobiles, and a part for a 
thermoplastic polymer presentation is constituted from an ethylene system copolymer and a 
propylene polymer (a propylene-ethylene block copolymer is included) by this. In judgment by o- 
dichlorobenzene at 40 degrees C, the sum of a component (B) meltable insoluble by 1 10 degrees 
C with a meltable component (A) in 40 degrees C in 50 - 70 weight section And the weight ratio 
[(Component A) / component (B)] of a component (A) and a component (B) is 0.5 or less. The 
manufacturing method of the automobile bumper characterized by blending the thermoplastic 
polymer constituent with which an insoluble component (C) consists of this presentation part 
100 weight section, and the talc 15-35 weight sections which are 50 - 30 weight section at 1 10 
degrees C 0.1-3 weight double, and fabricating it to this scrap wood. 

[Claim 2] The manufacturing method according to claim 1 whose ethylene system copolymer is 
what shows the melting point to 60-100 degrees C by measurement by the differential scanning 
calorimeter. 

[Claim 3] The manufacturing method according to claim 1 whose intrinsic viscosity of a 
component (C) is 1 .5 or less dl/g. 

[Claim 4] The manufacturing method according to claim 1 a component (C) and whose 
component (D) are what satisfies the relation of a degree type when the polypropylene 
polymerization part in the component (B) for which it asked using 13C-NMR is used as a 
component (D). 

(Amount [ of a component (C) ]/(amount of the amount + component (D) of a component (C))) 
>0-7 — [Claim 5] The manufacturing method according to claim 1 whose specific surface area 
the mean particle diameter of talc is 5 micrometers or less, and is more than 3.5m2 / g. 
[Claim 6] For MFR, 10g / 10 minutes or more, and a bending elastic modulus are [ the compound 
of scrap wood and a thermoplastic polymer constituent ] 1 0,000kg/cm2. Manufacturing method 
according to claim 1 whose Izod impact value [ in / in Rockwell hardness / 40 or more and -30 
degrees C ] is 5 or more kg-cm/cm above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By being constituted by an ethylene system copolymer, a propylene 
polymer (an ethylene-propylene block copolymer being included), and talc, and blending to scrap 
wood (only henceforth "scrap wood"), such as used material of the automobile bumper which 
) uses propylene resin as a principal component, and recovery material, this invention improves 
the fluidity, a bending modulus of elasticity, and surface hardness, and relates to the 
manufacturing method of the automobile bumper using the thermoplastic polymer constituent 
which enables reuse to the bumper of scrap wood. 
[0002]x 

[Description of the Prior Art] The automobile bumper ingredient which uses propylene resin as a 
principal component It is mainly constituted by ethylene-propylene system rubber, a propylene 
polymer, and talc, and a small amount of polyethylene, and rubber and a filler of a different kind 
are added if needed. For example Although the constituent of a publication is used for JP.60- 
3420,B, JP,59-49252,B, JP,61-276840,B, JP,63-65223,B, etc. When the automobile was taken 
out of service, and it is going to corn after grinding the bumper and is going to reuse as a 
bumper ingredient, many difficulties are followed on using as it is by succeeding in quality 
improvement during years of progress. Since using for the product of thin meat with the past 
fluid low constituent the top where shaping is difficult in connection with the thinning of the 
bumper product being carried out gradually in recent years also specifically runs short of bending 
moduli of elasticity, there is difficulty also in respect of configuration maintenance of a bumper. 
Furthermore, since the surface hardness of a product has the fault that a blemish tends to be 
) low attached to a bumper, the past constituent is very unsuitable as the present bumper 
ingredient with which a good appearance is demanded. For this reason, blending and using the 
amount limited to the constituent for bumpers used now in the range which does not spoil the 
engine performance of a product remarkably can only do scrap wood of the bumper which 
passed for a long period of time [ above ], but it has been a serious failure on reuse of the 
bumper scrap wood expected that this will occur in a large quantity from now on. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention will make it possible to improve the low 
fluidity, the bending modulus of elasticity, and surface hardness of scrap wood of the automobile 
bumper which uses the above-mentioned propylene resin as a principal component, and to reuse 
a lot of scrap wood as a bumper ingredient. 
[0004] 

[Means for Solving the Problem] this invention persons maintaining the shock resistance of the 
scrap wood of the above-mentioned automobile bumper By improving a fluidity, a bending elastic 
modulus, and surface hardness, examining many things about the technique of making reuse 
possible, and blending the specific constituent which becomes scrap wood from an ethylene 
system copolymer, a propylene polymer, and talc by the specific weight ratio The fluidity, the 
bending elastic modulus, and surface hardness of scrap wood are improvable, and the workability 
at the time of injection molding was good, a blemish could not be attached easily, either, and 
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header invention was completed for the ability of the bumper which has sufficient rigidity to be 
obtained. Namely, this invention grinds the scrap wood of the propylene resin bumper for 
automobiles. In judgment a part for a thermoplastic polymer presentation is constituted from an 
ethylene system copolymer and a propylene polymer (an ethylene-propylene block copolymer is 
included) by this, and according to o-dichlorobenzene At 40 degrees C, the sum of a component 
(B) meltable insoluble by 110 degrees C with a meltable component (A) in 40 degrees C in 50 - 
70 weight section And the weight ratio [(Component A) / component (B)] of a component (A) 
and a component (B) is 0.5 or less. It is the manufacturing method of the automobile bumper 
characterized by blending and fabricating 0.1-3 weight double to this scrap wood about the 
thermoplastic polymer constituent with which an insoluble component (C) consists of this 
presentation part 100 weight section that is 50 - 30 weight section, and talc 15-35 weight 
sections at 110 degrees C. The ethylene system copolymer used by this invention is used 
suitable [ MFR (230 degrees C) ] for the thing for 1-1 Og / 10 minutes (preferably 2-8g / 10 
minutes) a moldability and in respect of shock resistance. In and the viewpoint of compatibility 
with the ethylene-propylene system rubber contained so much in bumper scrap wood Since it is 
important that there is no crystallinity past [ high ], it has the melting point of 60-100 degrees C 
(preferably 65-90 degrees C) by measurement by the differential scanning calorimeter. 
Consistencies are 0.92 g/cm3. It is suitably used in respect of the engine performance for which 
the following (they are 0.91 g/cm3 preferably following) maintain the shock resistance of bumper 
scrap wood, and improve surface hardness. The above-mentioned ethylene system copolymer is 
bottom of existence of ionic polymerization catalysts, such as Ziegler type catalyst, Philips mold 
catalyst, and Kaminsky mold catalyst, gaseous-phase fluidized bed process, solution method, 
slurry method, or pressure 200 kg/cm2. Above, manufacture processes, such as high voltage 
ionic polymerization with a temperature of 150 degrees C or more, are applied, and it is obtained 
by copolymerizing ethylene and alpha olefin, and irrespective of the content of alpha olefin, if the 
melting point is in the above-mentioned range, it will be used suitably. Ethylene and the alpha 
olefin to copolymerize are 1 -olefins of carbon numbers 3-8, for example, are a propylene, 
butene-1, 3-methylbutene-1, pentene-1, 4-methyl pentene-1, hexene-1, heptene-1, and 
octene-1 grade. The number of the alpha olefins in this case does not need to be one, and they 
may be the plural system copolymers used two or more kinds. 

[0005] MFRs of the propylene polymer used by this invention are 80-1 80g / 10 minutes 
(preferably 100-150g / 10 minutes). And 1.5-8% of the weight (preferably two to 7 weight) of a 
propylene-ethylene block copolymer has a desirable ethylene content at the point of maintaining 
the shock resistance of bumper scrap wood and improving workability. The consistencies of the 
crystalline propylene polymerization section are 0.907 g/cm3. The above (they are 0.908 g/cm3 
preferably above) thing is suitably used in that the bending elastic modulus and surface hardness 
of bumper scrap wood are improved. Organic peroxide, such as a thing adjusted at the time of a 
polymerization or after [ a polymerization ] diacyl peroxide, and a dialkyl PAO side, may adjust 
MFR of the above-mentioned propylene polymer. Moreover, this propylene polymer may be the 
compound of the copolymer which carries out copolymerization (a graft or random) of other 
partial saturation monomers, such as a maleic anhydride, methacrylic acid, and 
vinyltrimetoxysilane, and contains them, or these copolymers. When the crystalline polypropylene 
which carried out the graft of a maleic anhydride or the vinyltrimetoxysilane especially is mixed 
and used for this propylene polymer, it is effective in surface hardness improving. A high 
stereoregularity catalyst is used for manufacture of the above-mentioned propylene polymer. 
The titanium-trichloride constituent which returned the titanium tetrachloride to the typical 
manufacturing method of the above-mentioned catalyst with the organoaluminium compound, 
and was processed and obtained by further various kinds of electron donors and electron 
acceptors, the approach (JP,56-100806,A — ) of combining an organoaluminium compound and 
aromatic series carboxylate JP,56-120712,A, JP,58-104907,A, And well-known approaches, such 
as the approach (JP,57-63310,A, JP,63-43915A JP,63-831 16,A) of a support mold catalyst of 
contacting a titanium tetrachloride and various kinds of electron donors, are used for magnesium 
halide. 

[0006] In judgment according [ two sorts of such polymer components ] to o-dichlorobenzene, 
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the sum of a component (B) meltable at 1 10 degrees C insoluble at a component (A) meltable at 
40 degrees C and 40 degrees C is 50 - 70 weight section. And the weight ratio ((Component A) / 
component (B)) of a component (A) and a component (B) is 0.5 or less, and it is blended so that 
it may be satisfied with 110 degrees C that an insoluble component (C) is 50 - 30 weight section. 
In this invention, since shock resistance is inferior and a bending elastic modulus is inferior in the 
above-mentioned excess when the sum of the above-mentioned component (A) and a 
component (B) blends to panpar scrap wood under by the above (that is, a component (C) the 
above-mentioned excess), it is unsuitable. Moreover, the weight ratio [(Component A) / 
component (B)] of a component (B) to a component (A) cannot improve surface hardness of 
bumper scrap wood enough in the above-mentioned excess, but is unsuitable. Moreover, in this 
invention, if the intrinsic viscosity ([eta]) of a component (C) is high, since the fluidity of bumper 
scrap wood cannot be improved enough, but there will be the need of raising molding 
temperature and the buildup which is a molding cycle will be caused, the intrinsic viscosity of a 
component (C) has the desirable thing of 1 .5 or less (preferably 1 .2 or less dl/g) dl/g. The 
crystallinity of a propylene polymer has the desirable thing which is specified as an index of the 
rate of high crystallinity polypropylene and whose (amount [ of component (C) ]/(amount of the 
amount + component (D) of a component (C))) is 0.7 (0.75 or more [ Preferably ]) or more at the 
point of improving the surface hardness of bumper scrap wood, when the polypropylene 

) polymerization part in the component (B) for which it asked using 13C-NMR is used as a 

component (D). In addition, if [ above-mentioned ] the component rate according [ the ethylene 
system copolymer and propylene polymer which are used by this invention ] to the solvent 
separation of these compounds is within the limits, even if they are two or more sorts of 
concomitant use mixture about each component, it does not interfere at all. Similarly, as long as 
[ above-mentioned ] the component rate by solvent separation is within the limits, it may use 
together ethylene-propylene system rubber and styrene system rubber if needed. 
[0007] Moreover, after [ dry grinding ] dry classification is carried out, it is manufactured, and 
mean particle diameter is 5 micrometers or less (preferably 0.5-3 micrometers), and the talc 
used by this invention has a specific surface area suitable for the thing 3.5m2 / more than g 
(preferably 3.5-6m 2 /g). By the above-mentioned excess, mean particle diameter is in the 
inclination for shock resistance to be inferior, and specific surface area has it in the inclination 
which runs short of bending elastics modulus under by the above. This mean particle diameter is 
a particle-size value in case the amount of accumulation read in the grain-size cumulative- 
distribution curve measured using liquid phase sedimentation type photo extinction methods (for 
example, Shimadzu CP mold etc.) is 50 % of the weight. Moreover, specific surface area is the 
measured value by air permeability methods (for example, Shimadzu SS-100 mold constant- 

' pressure aeration type specific-surface-area measuring device etc.). Moreover, the loadings of 
talc are 15 - 35 weight section (preferably 20 - 30 weight section) to the total quantity 100 
weight section of an ethylene system copolymer and a propylene polymer. Since the bending 
modulus of elasticity of bumper scrap wood cannot be improved enough and the shock 
resistance of bumper scrap wood cannot be maintained in the above-mentioned excess, it is 
unsuitable at under the above. Although talc may be used while it has been unsettled, it is the 
object which raises an adhesive property with a polymer, or dispersibility, and what was 
processed by various kinds of organic titanate system coupling agents, the silane system 
coupling agent, the fatty acid, the fatty-acid metal salt, fatty acid ester, etc. may be used. 
[0008] In the constituent used by this invention, other additional components can be added in 
the range which does not spoil the effectiveness of this invention remarkably besides the above- 
mentioned component. Whiskers, carbon fibers, etc., such as fibrous potassium titanate and 
fibrous magnesium oxal FETO by which giving a bending modulus of elasticity higher than the 
others and talc which are various soap including the additive usually blended with a 
thermoplastic polymer constituent, for example, a workability stabilizer, an antioxidant, an 
ultraviolet ray absorbent, light stabilizer, and metallic soap, an antistatic agent, lubricant, a 
nucleating additive, a pigment, a pigment agent, etc. as other additional components is known, 
and fibrous boric-acid aluminum, can be added if needed. 

[0009] Although the constituent used by this invention is kneaded and manufactured using a 
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usual extruder and a usual Banbury mixer, a roll, Brabender, a kneader, etc., manufacturing using 
a twin screw extruder is desirable. Such a constituent is blended by one times (preferably 0.25 - 
1.5 weight twice) the amount of 0.1 - 3 weight to bumper scrap wood, is fabricated by the usual 
injection-molding method, and a bumper is fabricated. If there are too few loadings, a fluidity, a 
bending elastic modulus, and surface hardness cannot be improved enough, but it is unsuitable, 
and since shock resistance will be spoiled on the other hand if there are too many loadings, it is 
unsuitable. For MFR, 10g / 10 minutes or more, and a bending elastic modulus are [ the 
compound of the this scrap wood and this thermoplastic polymer constituent which are used by 
this invention ] 10,000kg/cm2. That in which Izod impact value [ in / in Rockwell hardness / 40 
or more and -30 degrees C ] has the physical properties of 5 or more kg-cm/cm is suitably used 
above the moldability of a bumper, configuration holdout, damage resistance, and in respect of 
shock resistance. In addition, propylene polymer resin is used as a principal component, and it 
reforms with ethylene-propylene system rubber or talc, in addition is fabricated by the bumper 
using the constituent which comes to add a required component, five years or more pass, and, 
for MFR, 6g / 10 minutes or more, and a bending elastic modulus are [ the scrap wood of a 
bumper ] 7,000kg/cm2 preferably. Izod impact value [ in / in Rockwell hardness / 25 or more and 
-30 degrees C ] has the physical properties of 5 or more kg-cm/cm above. For example, the 
scrap wood of the bumper manufactured by JP,59-49252,B, JP,60-3420,B, etc. using the 
constituent by the approach of a publication is equivalent to this. 
[0010] 

[Example] An example is shown below and this invention is concretely explained to it. Solvent 
separation in this invention was carried out in the following procedures. 

** In order to dissolve 5g and an anti-oxidant 2 and 6-JI-t-butyl-p-phenol 1 .5g for a sample in 
1.51. of o-dichlorobenzene at 140 degrees C, next to **** insoluble matter, such as a bulking 
agent, it ****(ed) at 140 degrees C using 0.45-micrometer Teflon filter. 

** Cerite (#545) 300g was added for **** after remelting at 140 degrees C, and the temperature 
was lowered to the room temperature at 10 degrees C/hour in rate, stirring mixture, and the 
cerite front face was coated. 

** The cylindrical column was filled up with the cerite by which coating was carried out, o- 
dichlorobenzene which carried out the said concentration addition of said anti-oxidant was 
transported into the column, and it classified by being eluted at 40 degrees C, 110 degrees C, 
and 140 degrees C. 

** The methanol of the large quantity after judgment was added, with 0.45-micrometer Teflon 
filter, the ** exception, the vacuum drying was carried out and weighing capacity of each 
partition was carried out. It asked for the rate of a judgment partition on the basis of total of the 
weight of each partition. 

[001 1] The various measuring methods used in this invention are as follows. In addition, following 
(9) The measuring method of - (12) is an appraisal method of the bumper engine performance. 

(1) Melting point (melting out temperature) : A differential scanning calorimeter (for example, Du 
Pont 910 mold DSC) is loaded with a 10mg sample, and after warming to +180 degrees C, it cools 
to -100 degrees C with the constant speed of 10 degrees C in 1 minute. Carry out temperature 
up with the constant speed of 20 degrees C in 1 minute after that, and let the peak location of 
the thermogram obtained be the melting point. 

(2) Intrinsic viscosity: Said antioxidant was added 0.2% of the weight to o-dichlorobenzene, 
concentration was measured in the range of 0.1 - 0.3 g/dl at 140 degrees C, and concentration 
zero were extrapolated and asked. 

(3) The polypropylene content in a component (B) : set with a 1 3C-NMR spectrum and it is 46.5 
ppm of TMS criteria. It asked using the signal integrated intensity originating in neighboring 
polypropylene carbon. 

(4) MFR: Based on ASTM-D1238, it measured at 230 degrees C using 2.16kg load. 

(5) Consistency: Based on ASTM-Q1505, it measured at 23 degrees C. 

(6) Bending elastic modulus: Based on ASTM-D790, it measured at 23 degrees C. 

(7) Surface hardness: Based on ASTM-D785, R-scale estimated the Rockwell hardness of 23 
degrees C. 
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(8) Shock resistance: Based on ASTM-D256, the Izod value in -30 degrees C estimated. 

(9) The moldability of a bumper : the U:00-like bumper 1 (refer to drawing 1 ) with a die length 
[ in the condition of having bent the ends of a plate whose weight is 5kg, the overall length of 
1,780mm, and width of face of 450mm by the 850mm part from the points 1a and 1b ] of 

1 ,780mm was fabricated with the injection molding machine of 4,000t of mold locking force, and 
the shortest shaping cycle time when the product of a good appearance is obtained estimated. 

(10) The appraisal method of the configuration holdout of a bumper : the deformation A of 
bumper point part 1a when putting the bumper 1 immediately after shaping unmolding on two 
bearing-bars 2a arranged in parallel at intervals of 800mm and 2b was measured and evaluated. 
(Refer to drawing 2 ) 

(11) appraisal method [ of the damage resistance of a bumper ]: — a pickpocket with the 
working-gloves bag which handled the bumper and was attached with the working-gloves bag 
from after shaping of a bumper before the painting process in the meantime — the case where 
the case where it is concealed by paint of the thickness whose blemish is 40 micrometers was 
not passed and concealed was judged to be a rejection. 

(12) The shock-proof appraisal method of a bumper : the yes-no decision was carried out based 
on U.S. federal method "FEDERARU regulation" title 49-b, and CHAPTERS and PART581. 
[0012] It blends by the presentation which shows the ingredient shown in one to example 1-6 

) and example of comparison 6 table 1 in a table 2. Further 2, the 6-JI-t-butyl-p-phenol 0.1 
weight section, the tetrakis [methylene-3-(3', 5'-JI-t-butyl-4-hydroxyphenyl) propionate] 
methane 0.1 weight section, And after blending the carbon black 0.5 weight section and mixing 
for 5 minutes by the Kawada factory super mixer, kneading granulation was carried out at 210 
degrees c with the Kobe Steel FCM biaxial kneading machine, and the constituent was obtained. 
Next, this constituent was blended at a rate of a publication in a table 2, in order to check having 
physical properties required as a bumper, various test pieces were created with the molding 
temperature of 220 degrees C with the injection molding machine of 100t of mold locking force 
to what carried out machine grinding of the Toyota Motor make and the scrap wood of the front 
bumper of 57-year mold Corolla II, and carried out kneading granulation at 210 degrees C with 
the above-mentioned biaxial kneading machine, and the engine performance was evaluated to it 
according to the aforementioned measuring method. Moreover, the automobile bumper whose 
weight is 5kg was fabricated with the injection molding machine of 4,000t of mold locking force 
with the molding temperature of 200-230 degrees C, and the engine performance was evaluated 
according to the above-mentioned approach. An assessment result is as in a table 3 and a table 
4. 

> [0013] 
; [A table 1] 
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[Effect of the Invention] Without spoiling the shock resistance by blending the specific 
constituent used by this invention to the scrap wood of the automobile bumper which uses 
propylene resin as a principal component, a fluidity, a bending elastic modulus, and surface 
hardness are improvable, the workability at the time of injection molding is good, a blemish 
cannot be attached easily, either, and the bumper which has sufficient rigidity can be obtained. 
Moreover, as compared with the conventional thermoplastic polymer constituent, since the 
specific constituent used by this invention has many rates of a crystalline high component (C), 
its cooling solidification rate is improving, and it can shorten the cooldown delay at the time of 
injection molding, as a result can raise the production speed of mold goods substantially. By 
blending a weight ratio ([the constituent / bumper scrap wood] used by this invention) in 0.1-3 
to the scrap wood of the bumper which specifically uses propylene resin as a principal 
component for the thermoplastic polymer constituent used by this invention MFRs are 10g / 10 
minutes or more preferably, and bending elastics modulus are 10,000 kg/cm2. Izod impact value 
[ in / in Rockwell hardness / 40 or more and -30 degrees C ] is 5 or more kg-cm/cm above. 
With good shock resistance held, fabricating-operation nature is good and can acquire the 
bumper Plastic solid with which rigidity and damage resistance have been improved. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] The perspective view of the bumper test piece used in assessment of the 
configuration holdout of a bumper is expressed. 

[Drawing 2] The side elevation when measuring the configuration holdout of a bumper using the 
bumper test piece of drawing 1 is expressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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